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Case ReportsAlthough this space did not result in any complications, it is
the opinion of the surgeon (T.F.) that in hindsight it might
have been reasonable to forego the mediastinal dissection.
In this case a mediastinoscopy had been performed
preoperatively, and avoiding lymphadenectomy would
have eliminated the risks associated with this postoperative
space. Unlike a primary resection, in which resection of the
upper and lower lobes would place the middle lobe at
significant risk of torsion in a reoperation, adhesions
encountered in the second operation appear to reduce this
risk. Iwata and colleagues5 reported a similar clinical
scenario occurring on the left side, where a recurrent tumor
was treated with segmentectomy to avoid completion
pneumonectomy. This approach is appealing, because
surgical mortality after completion pneumonectomy is
reported as 20% for the right lung and 10% for the left.3
In light of this patient’s limited pulmonary reserve, her
oxygen requirements after her original lobectomy, and
the high mortality associated with completion right
pneumonectomy,3 we chose to save the middle lobe. We
are unable to identify any citation stating that this approach
is contraindicated. From many conversations with peers,From the Department of Cardiac Surgery, La Timone Hospital, Marseille, France.
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e82 The Journal of Thoracic and Cardiovascular Surghowever, most thoracic surgeons appear to believe that
preserving the middle lobe by itself is in fact contraindi-
cated or at least unwise. In the absence of evidence-based
citations, reports to prove or disprove this approach are of
value.
This single case report does not represent proof that this
was the appropriate treatment. It may, however, stimulate
interest and lead to further evaluation to support or refute
this approach.
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FranceVideo clip is available online.
For patients in highly unstable condition, a mobile remote
cardiac assist unit (MRCAU) was created in our institution
to allow implantation of an extracorporeal membrane
oxygenation (ECMO) system while the patient is in a
peripheral hospital, before refractory multiorgan failureoccurs.1 We report the successful treatment of a complete
posteromedial papillary muscle rupture complicating an
inferior ST-segment elevation myocardial infarction
supported by percutaneous ECMO implantation as a bridge
to surgery.CLINICAL SUMMARY
A 67-year-old man with a history of hypertension called
emergency medical services for brutal chest pain and
breathlessness. At the emergency unit arrival, he was in
acute respiratory failure with cardiogenic shock. He was
immediately intubated and brought back to the intensive
care unit. At admission, physical examination revealed
an unknown 4/6 holosystolic murmur at the apex and
significant bilateral rales. Electrocardiography showed an
ST-segment elevation in leads II, III, and aVF, suggesting
an inferior ST-segment elevation myocardial infarction.
Chest radiography revealed an acute pulmonary edema
and ruled out left ventricular and left atrial dilatation
(Figure 1). Transthoracic echocardiography revealedery c June 2014
FIGURE 1. A, Right coronary angiogram showing a partial thrombotic occlusion of an ectopic obtuse margin artery (white arrows). The left coronary
angiogram was normal. B, Chest radiograph after mitral valve replacement showing pulmonary edema. Note the absence of left atrial dilatation. The venous
cannula of extracorporeal life support is indicated by a dark asterisk. C, The chest radiograph was normalized at discharge.
Case Reportssevere mitral regurgitation and a normal left ventricular
ejection fraction. An emergency coronary catheterization
was performed through the left transfemoral approach,FIGURE 2. A, Two-dimensional transesophageal echocardiographic view wit
mitral diastasis. B, Two-dimensional transesophageal echocardiographic view
sludge in the ascending aorta, corresponding to blood stasis in the absence of
echocardiographic surgical left atrial view (en face view) shows a rupture of th
diastole and systole. Note that the motion of the oscillating mass is dependent
The Journal of Thoracic and Caand a partial thrombotic occlusion of an ectopic obtuse
marginal artery was diagnosed by right angiography
(Figure 1). Left ventriculography confirmed severe mitralh color Doppler in systole shows severe mitral regurgitation secondary to
in early diastole after implantation of extracorporeal life support shows
left ventricular pulsatility. C and D, Three-dimensional transesophageal
e posterior papillary muscle attached on the ventricular side of A2 during
on the mitral leaflet’s motion in contrast to the vegetations.
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Case Reportsregurgitation without ventricular septal rupture. Despite
appropriate care, the patient’s clinical status continued to
worsen, with mean arterial blood pressure dropping below
40 mm Hg.
Less than 90 minutes after the call to the peripheral
hospital, our MRCAU implanted a venoarterial ECMO
through a right femoral venoarterial route with percuta-
neous cannulation. The patient was then brought back by
ground to our hospital and immediately transferred to the
operating room.
During the intervention, 2-dimensional and real-time
3-dimensional transesophageal echocardiography showed
a complete rupture of the posteromedial papillary muscle,
resulting in severe mitral regurgitation (Figure 2 and
Video 1). Ventricular septal rupture was ruled out with color
Doppler echocardiography.
The patient underwent a mitral valve replacement with a
bioprosthesis (Medtronic Hancock II Bioprosthetic Valve,
29 mm; Medtronic, Inc, Minneapolis, Minn). The
cardiopulmonary bypass duration was 127 minutes, and
the aortic crossclamp duration was 63 minutes. The patient
required venoarterial ECMO support for 5 days after
surgery and needed hemodialysis for 18 days. He was
discharged 30 days after the intervention without
complication.
DISCUSSION
Papillary muscle rupture is a rare but often fatal
mechanical complication of acute myocardial infarction.
It causes acute severe mitral regurgitation, frequently
resulting in acute pulmonary edema, cardiogenic shock,
or both. Mortality without surgery reaches 80%, and
operative mortality within 30 days of surgery ranges from
20% to 40%.2
The development of low cardiac output with a need for
ECMO therapy and hemodialysis is associated with the
poorest outcome. ECMO must be reserved for carefully
selected younger patients with minimal comorbidities,
as suggested by Schroeter and colleagues.3 Since the
creation of our remote cardiac assist unit in 2006, 190
patients have required ECMO placement at the referring
hospital and subsequently been shifted to our intensive
care unit. Forty-three patients were supported withe84 The Journal of Thoracic and Cardiovascular SurgECMO after MRCAU intervention during 2013.
Twenty-two of these patients (51%) had isolated pulmo-
nary failure and underwent placement of a venovenous
bypass, and 21 patients (49%) had combined
cardiopulmonary failure and required venoarterial
ECMO. Among these 21 patients, 1 patient (5%) under-
went transplant, and 10 (47%) were successfully weaned
and were alive at hospital discharge.
Indications for venoarterial ECMO were patients in
cardiac arrest or cardiocirculatory shock that did not
respond to classic maneuvers of resuscitation (systolic
blood pressure <80 mm Hg or mean blood pressure
<50 mm Hg despite the use of 2 inotropic agents, use of
an intra-aortic balloon pump with signs of inadequate
perfusion). Our mobile team comprises 1 surgeon, 1 anes-
thesiologist, and 1 perfusionist and is available on call
around the clock. All of the materials for implantation are
ready 24 hours a day, 7 days a week. Our miniaturized
life support system has a weight of 9400 kg with autono-
mous power supply of 180 minutes. These characteristics
allow safe interhospital transfer. When ECMO implantation
is required outside our institution, road (ambulance) or air
(helicopter) transport is used to retrieve the patient as
quickly as possible and to return the patient to our intensive
care unit.
CONCLUSIONS
Complete ischemic papillary muscle rupture is a rare but
catastrophic complication of acute myocardial infarction.
MRCAU allows emergency implantation of ECMO for
preoperative stabilization and could be used safely for
transportation from a peripheral hospital to a tertiary care
cardiac surgery center.References
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